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Abstract This poster presents a meta-model for improving reproducibility in scientific workflows.

Background

Computational workflows in Snakemake, Nextflow, or Galaxy have become essential tools in the
bioinformatics field for managing and analyzing the increasing amount of data produced in this do-
main [1,2]. In addition to better portability, scalability and re-entrancy, the execution steps and inter-
mediate results of a workflow can be shared and reused in new workflows. However, achieving this
requires a structured and fine-grained description of the workflow using metadata and provenance
in a generic, machine-readable, and workflow-engine-independent format [3]. Several specifications
have been proposed to describe workflows: the P-Plan ontology for provenance and plans [4], which
extends the W3C PROV-O ontology [5], RO-Crate which is able to capture the provenance of workflows
[6], and SWCF, a provenance model to capture the behaviour of control dependencies [7]. However,
these representations remain limited, as no model fully addresses all aspects of workflows. Key ele-
ments, such as sub-workflows, detailed information about scripts used at each step (e.g., arguments
and libraries), and the specific commands executed by tools are not explicitly defined. Additionally,
the naming conventions used to represent workflow information can be ambiguous. Furthermore,
control flow is often represented in a complex manner in the proposed models.

Results

To tackle these issues, we propose BioFlow-Model, a meta-model that integrates all relevant concepts
introduced in main ontologies, along with new concepts to cover all the aspects of workflows. In ad-
dition to common concepts (description of workflow steps, their interdependencies, the data they
use and generate, and the data flow within the workflow), our model includes a detailed representa-
tion of control flow and provenance trace elements (useful for workflows driven by the control flow
using control patterns such as parallel split, as proposed in NextFlow). Where possible, our model
extends existing classes and properties from existing models, thus reusing concepts that were al-
ready effective. Our BioFlow-Model, available on 10.5281/zenodo.14945693, consists of 19 classes
(7 new ones and 12 reused or mapped to existing classes), and 34 properties (4 new ones, and 30
reused or mapped to existing properties).

Conclusion

The poster session will provide an opportunity to discuss our meta-model with the bioinformatics
community, including users or contributors of existing models. As this model serves as the founda-
tion of an upcoming workflow query language, we will also illustrate typical use cases for retrieving
relevant (parts of) workflows.


https://doi.org/10.5281/zenodo.14945693
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